Pyrroline 5-carboxylate dehydrogenase of the mitochondrial matrix of rat liver. Purification, physical and kinetic characteristics.
The oxidation of proline to glutamate in mitochondria requires two enzymes, proline oxidase and pyrroline 5-carboxylate (P5C) dehydrogenase. In this paper we report an 800-fold purification P5C dehydrogenase from rat liver mitochondria to yield an essentially homogenous protein. The protein, whose Mr is 59,000, is an alpha 2 dimer (Mr = 115,000) in solution with an isoionic point at pH 5.7. The substrates P5C and NAD+ have apparent dissociation constants of 0.16 and 1.0 mM, respectively. Studies have been conducted to see if the conversion of glutamate and NADH to P5C and NAD+ is catalyzed by this enzyme. These studies have established that if the reverse reaction occurs the rate is 1/15,000th of the rate at which P5C is oxidized to glutamate. The concentration of the substrates needed in the assay results in a high background that interferes with accurate spectrophotometric analysis of the rate of NADH production; therefore a radiochemical (2) or a new colorimetric (3) assay was used here. A number of aldehydes were tested as substrates. It was found that the rat and human enzymes (4) have similar requirements for an aldehyde to be a substrate. Both of these proteins interacted with a polyclonal rabbit anti-rat P5C dehydrogenase serum.